The phytochemical investigation of Abutilon pannosum (Malvaceae) collected from arable land of Tennidah village, Dakhla Oasis, Western Desert, Egypt, resulted in the separation and identification of a new flavonoid, kaempferol 4'-O-(6"-O-E-p-coumaroyl)-β-Dglucopyranoside 1 from butanol fraction, in addition to the identification of the volatile constituents of petroleum ether and methylene chloride by GC/MS analysis. Structure of the separated compound was elucidated by spectral analysis. Additionally, the antimicrobial, antioxidant activities and cytotoxicity of different fractions of Abutilon pannosum and compound 1 were evaluated. The antimicrobial activity indexes of methanol extract (Ap C), compound 1, methylene chloride extract (Ap B) and petroleum ether extract (Ap A) against Escherichia coli were found to be 66.7%, 50.0%, 33.3%, and 0.0%, respectively. While the activity indexes of compound 1, (Ap B), (Ap C), (Ap A) against staphylococcus aureus were 68.2%, 63.6%, 59.1% and 9.1%, respectively, and against Candida albicans, their activity indexes were 38.8%, 38.5%, 34.6%, and 11.5%, respectively. The radical scavenging activity of the extracts and standard were found to be in the following order: ascorbic acid (88.6%) ˃ (Ap C) (84.4%) ˃ compound 1 (76.8%) ˃ (Ap B) (59.2%) ˃ (Ap A) (6.3%). The IC50 values against HePG2 indicated that the cytotoxicity of extracts decreased in the order: compound 1 was "very strong", (Ap C) was "strong", (Ap B) was "moderate", and (Ap A) was "weak", while against PC3 of compound 1 was "strong", (Ap B and Ap C) were "moderate", and (Ap A) was weak, and against MCF-7 compound 1 and (Ap C) were "strong", (Ap B) was "moderate", and (Ap A) was "non-cytotoxic.
seven known compounds namely, lupeol, beta-sitosterol, stigmasterol, methyl-4-hydroxybenzoate, taraxacin, ursolic acid, and beta-sitosterol-3-O-beta-D-glucopyranoside, have been isolated from the EtOAc soluble fraction of A. pannosum [9] . In this article, we present the results of the phytochemical reinvestigation, as well as the antimicrobial, antioxidant and antitumor activities of Abutilon pannosum.
RESULTS AND DISCUSSION

Phytochemical evaluation
Separation of butanol extract (Ap D) of Abutilon pannosum afforded a new natural product, kaempferol 4'-O-(6"-O-E-pcoumaroyl)-β-D-glucopyranoside 1. Additionally, the petroleum ether (Ap A) and methylene chloride (Ap B) fractions were analyzed by GC/MS. A sample from (Ap A) extract afforded 31 compound, with n-nonadecane (8.28%), neicosane (7.63%), n-octadecane (7.31%), n-heptadecane (7.29%), and n-hexadecane (6.54%) being the major components. A sample from (Ap B) extract afforded 29 compound, with phytol (31.69%), squalene (15.76%), neophytadiene (5.58%), and n-hexadecanoic acid (4.97%) being the major components. NMR guided chromatographic separation led to two promising sub-fractions that were analyzed by GC/MS. A petroleum ether sub-fraction (Ap a) afforded 15 compound, with methyl palmitate (38.98%) as a major component, and a methylene chloride sub-fraction (Ap b) afforded 9 compounds with squalene (61.71%) as a major component. Compound 1 was identified by spectral analysis. The 1 H NMR spectrum (Table 1) showed a signal pattern of a kaempferol derivative with H-6, H-8 signals of ring A at δ 6.21, 6 .39, in agreement with 5,7-dihydroxy [10, 11], and AA'BB' spin system of ring B with coupling of 8.4 Hz at δ 7.97 and 6.79, indicating the probable 4'-substitution.The spectrum showed also signals of a glucose unit, with the anomeric proton signal at δ 5.46 as a doublet with J of 7.2 Hz, indicating a β-Dglucopyranoside. The signals of H-6 protons shifted downfield at δ 4.05, 4.28 indicating the probable esterification to pcoumaroyl that gave AA'BB' spin system at δ 6.86, 7.38 and the ethylenic H-7, H-8 at δ 6.12, 7.35 as a pair of doublets with trans coupling of 16 Hz. The probable glycosidation at C-3-OH was excluded on the bases of notable shifts of ring B signals [10, 11] . Thus, 1 was identified as kaempferol 4'-O-(6"-O-E-pcoumaroyl)-β-D-glucopyranoside, rather than its isomer cephacoside, isolated previously from the same species 
Biological applications
Antimicrobial activity assessment
The antimicrobial activity indexes of methanol extract (Ap C), compound 1, methylene chloride extract (Ap B) and petroleum ether extract (Ap A) were presented in Table 2 against Escherichia coli were found to be 66.7%, 50%, 33.3%, and 0.0%, respectively. While the activity indexes of compound 1, (Ap B), (Ap C), and (Ap A) against staphylococcus aureus were 68.2%, 63.6%, 59.1% and 9.1%, respectively, and against Candida albicans, their activity indexes were 38.8%, 38.5%, 34.6%, and 11.5%, respectively (table 2).
Free radical scavenging activity assessment
The anti-oxidant activities of the extracts of A. pannosum were presented in Table 3 by (ABTS) method [12, 13, 14]. Methanol extract (Ap C) had the highest scavenging activity. The radical scavenging activity of the extracts and standard decreased in the following order: ascorbic acid, methanol (Ap C), compound 1, methylene chloride (Ap B) and petroleum ether (Ap A) (table 3), respectively.
Table3:
1 H, 13 C NMR and HMBC data of compound 1 Ampicillin  24  100  22  100  NA  ----Colitrimazole  NA  ----NA  ----26  100 NA → No Activity. 
Cytotoxic activity assessment
The IC50 values against HePG2 indicated that the cytotoxicity of extracts decreased in the order: compound 1 was "very strong", (Ap C) was "strong", (Ap B) was "moderate", and (Ap A) was "weak", while against PC3 of compound 1 was "strong", (Ap B and Ap C) were "moderate", and (Ap A) was "weak", and against MCF-7 of compound 1 and (Ap C) were "strong", (Ap B) was "moderate", and (Ap A) was "noncytotoxic" (table4). 
GC/MS analysis
Materials
Plant material
Abutilon pannosum was collected from Tennidah village, Dakhla oasis, and new valley governorate in western desert on March 2014 by Dr. Maha Elshamy, Botany Department, Faculty of Science, Mansoura University. The leaves were used for investigation.
Cell line
Hepatocellular carcinoma (liver) HePG-2, mammary gland (breast) MCF-7 and Human (prostate) cancer cell line PC3 were obtained from ATCC via Holding company for biological products and vaccines (VACSERA), Cairo, Egypt.
Chemical reagents and solvents
The reagents RPMI-1640 medium, MTT, DMSO, 5-fluorouracil (Sigma co., St. Louis, USA) and Fetal Bovine serum (GIBCO, UK) were used for cytotoxicity assessment. Thin layer chromatography and preparative (TLC) were performed on silica gel (Kieselgel 60, GF 254). Silica gel (60-120 Mesh) for column chromatography (Nice Chemicals Co.), Lipophilic sephadex LH-20 for column was obtained from sigma chemical company, hexane was obtained from Alpha Chemika, methylene chloride was obtained from SDFCL SD fine-chem limited; EtOAc, MeOH, BuOH, C6H6, )CH3)2CO and Na2SO4, were obtained from Adowic.
Spray reagent
P-Anisaldehyde-sulphuric acid reagent was prepared freshly by adding conc. sulphuric acid (8 μl) to solution of pAnisaldehyde (0.5 μl) in glacial acetic acid (10 μl) and methanol (85 μl). The chromatogram after spraying was heated at 100°С until the spots attained maximum color (Wagner et al., 1984).
Processing of Abutilon pannosum leaves
The freshly collected plant material of Abutilon pannosum was cut into small pieces and air dried in shade at room temperature. After drying the plant material, leaves were ground to give (400.21 g) of dried powdered material, and extracted by soxhlet extractor using different solvents of different polarity; petroleum ether 60-80, methylene chloride and methanol respectively to attain three fractions: petroleum ether fraction (Ap A, 10.920 g), Methylene chloride fraction (Ap B, 3.355 g), and Methanol fraction (Ap C, 14.974 g).The Butanol fraction (Ap D, 7.043g) separated from Methanol fraction.
Processing of petroleum ether fraction (Ap A)
A sample from Ap A fraction (0.816 g) was analyzed by GC/MS using method 1. Then, the fraction Ap A (10.104 g) was defatted through dissolving in cold methanol to obtain defatted part (1.752 g). A part of which (1.152 g) was subjected to column chromatography over silica gel using a series of eluents from petroleum ether / ethyl acetate combinations of increase polarity. Ninety-five sub fraction were collected from the column and by inspecting their TLC, five sub-fractions (14a, 17a, 78a, 85a, and 90a) were chosen to 1 H-NMR, and according to the results of 1 H-NMR, the sub fraction (14a, 0.317 g) was chosen for GC/MS analysis by method 2 as (Ap a) .The remaining part (0.513 g) was used for biological activity.
Chemical composition of fraction (Ap A) by GC/MS
petroleum ether Fraction Ap A afforded by GC/MS using method 1 n-undecane (2) (Rt= 9.22 min., 0.55%), n-dodecane (3) (Rt= 11.18 min., 0.57%), 2-methyldodecane (21) (Rt= 12.34 min., 0.25%), 2,6-dimethyldodecane (24) (Rt= 12.49 min., 0.44%), n-tridecane (4) (Rt= 12.99 min., 01.65%), ntetradecane (5) (Rt= 14.69 min., 2.62%), phytane (43) (Rt= 15.68 min., 1.65%), n-pentadecane (6) (Rt= 16.28 min., 4.79%), n-hexadecane (7) 
Chemical composition of sub-fraction (Ap a) by GC/MS
Petroleum ether sub-fraction (Ap a) afforded by GC/MS using method 2 methyl octadeca-12,15-diynoate (30) (Rt= 30.93 min., 2.82%), methyl octadeca-10,13-diynoate (29) (Rt= 32.87 min., 1.61%), n-octadecane (9) (Rt= 36.64 min., 6.26%), nnonadecane (10) 
Processing of methylene chloride fraction (Ap B)
A sample from Ap B fraction (0.683 g) was analyzed by GC/MS using method 1, a part from it (2.005 g) was subjected to column chromatography over silica gel using a series of eluents from hexane / ethyl acetate combinations of increase polarity. Fifty-eight sub-fraction were collected from the column and by inspecting their TLC, nine sub fractions (5b, 7b, 12b, 16b, 20b, 25b, 35b, 41b and 43b) were chosen to 1 H-NMR, and according to the results of 1 H-NMR, the sub-fractions (5b, 7b, 0.483 g) were mixed together as (Ap b) and were chosen for GC/MS analysis by method 2. The samples (16b, 25b) were mixed together and subjected to reversed phase column according to 1 H-NMR results but no any benefit results were obtained. The remaining part (0.497 g) was used for biological activity.
Chemical composition of fraction (Ap B) by GC/MS
Methylene chloride fraction Ap B afforded by GC/MS using method 1 n-tetradecane (5) (Rt= 14.67 min., 0.33%), npentadecane (6) (Rt= 16.26 min., 0.85%), dehydroxyloliolide (33) (Rt= 17.08 min., 0.39%), n-hexadecane (7) 
Chemical composition of sub-fraction (Ap b) by GC/MS
Methylene chloride-sub fraction (Ap b) afforded by GC/MS using method 2 4(15),6-cadinadiene (37) (Rt= 24.46 min., 1.76%), trans-β-caryophyllene (36) (Rt= 25.83 min., 5.67%), nhexadecane (7) (Rt= 27.13 min., 4.44%), phytol (46) (Rt= 37.57 min., 1.82%), 6,10,14-trimethyl-2-pentadecanone (41) (Rt= 37.75 min., 13.27%), methyl 14-methylpentadecanoate (27) (Rt= 39.91 min., 4.63%), dioctyladipate (54) (Rt= 50.11 min., 4.88%), squalene (50) (Rt= 57.94 min., 61.71%) and 3,4,3',4'-tetrahydrospirilloxanthin (52) (Rt= 60.99 min., 1.76%).
Processing of methanol fraction (Ap C)
Methanol fraction (Ap C, 13.651 g) was portioned between water and butanol in separating funnel. The butanol layer was evaporated to dryness affording (ApD, 7.043 g). A sample from (ApD, 3.907 g) was subjected to silica gel column using methanol / methylene chloride eluents of increase polarity. The sub-fractions were subjected to sephadex LH-20 column using methanol solvent as eluent, followed by TLC purification with eluent system ethyl acetate (9.1 ml) / methanol (0.6 ml) / water (0.3 ml) to give 1 (594 mg, Rf= 0.65).
3.4Biological applications 3.4.1 Antimicrobial activity assessment
The three fractions and the isolated compound were individually tested against a panel of gram positive (Staphylococcus aureus), gram negative (Escherichia coli) bacterial and the fungus (Candida albicans). Each of the fractions and the isolated compound was dissolved in DMSO and solution of the concentration 1 mg / ml were prepared separately. Paper discs of Whatman filter paper were prepared with standard size (5 mm diameter), were cut and sterilized in an autoclave. The paper discs were soaked in the desired concentration of the extract solution and placed aseptically in the Petri-dishes containing nutrient agar media (agar 20 g + beef extract 3 g + peptone 5 g) seeded with Staphylococcus aureus, Escherichia coli and Candida albicans. The Petri dishes were incubated at 36 o C and the inhibition zones were recorded after one day of incubation. Each treatment was replicate 3 times. The antibacterial activities of a common standard antibiotics ampicillin, gentamicin and amphotericin B were also recorded using the same procedure as above at the same concentration and solvents. The % activity index for each treatment was calculated by the formula: 
Antioxidant activity assessment 3.4.2.1 Free radical scavenging method (ABTS)
For each of the investigated fractions (2 μl) of ABTS solution was added to 3 μl MnO2 solution (25 mg/ μl), all were prepared in (5 μl) aqueous phosphate buffer solution (pH 7, 0.1 M). The mixture was shaken, centrifuged, filtered and the absorbance of the resulting green blue solution (ABTS radical solution) at 734 nm was adjusted to approx. ca. 0.5. Then, 50 µl of (2 µM) solution of the tested fraction and the isolated compound in spectroscopic grade MeOH / phosphate buffer (1:1) was added. The absorbance was measured and the reduction in color intensity was expressed as inhibition percentage. L-ascorbic acid was used as standard antioxidant (positive control). Blank sample was run without ABTS and using MeOH / phosphate buffer (1:1) instead of tested fractions. Negative control was run with ABTS and MeOH / phosphate buffer (1:1) only.
Cytotoxicity assay
The cell lines MCF-7, HePG-2 and PC3 were used to determine the inhibitory effects of extracts on cell growth using the MTT assay (Mosmann and Immunol, 1983; Denizot et al., 1986) . This colorimetric assay is based on the conversion of the yellow tetrazolium bromide (MTT) to a purple formazan derivative by mitochondrial succinate dehydrogenase in viable cells. Cell lines were cultured in RPMI-1640 medium with 10% fetal bovine serum. Antibiotics added were 100 units / μl penicillin and 100 µg/μl streptomycin at 37 o C in a 5% CO2 incubator. The cell lines were seeded in a 96-well plate at a density of a 1.0x10 4 cells/well at 37 0 C for 48 h under 5% CO2. After incubation the cells were treated with different concentration of the fractions and isolated compound and incubated for 24 h. After 24 h of the treatment, 20 µl of MTT solution at 5 mg/μl was added and incubated for 4 h. Dimethyl sulfoxide (DMSO) in volume of 100µl is added into each well to dissolve the purple formazan formed. The colorimetric assay is measured and recorded at absorbance of 570 nm using a plate reader (EXL 800). The relative cell viability was calculated from the formula: % Relative cell viability = Absorbance 570 of treated samples Absorbance 570 of untreated sample 100
